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aB SHE DIU£¥ Aldl- 52EM 7-1 y£ ^AIUPKH At LH 



(54) m-^i jq» gaf aw ^ n q3E g-s 



AfM »3tfO. 

OIMJE 
^8 

£ is 5| = jjiiah i\is s£z*si saisi-^ sa. 

£ 2= MR ±X[21 £AI^~ £3 . 

£ 3S MR *l!Ai2j C[B =?%m SEAIS^ £3 . 

^ 4ir 71^/33 *iiE°] JW^ JEAIofe £9. 

£ 5^ xh^i ym/im wesj asfsj ^sg EAim= Eg. 

£ 6S AP|-AltKMR) ^2^J B?m Oil (A - H)i 

1: 



2, 12 

5, 15 

6, 16 



API AltJ S2|- £7J 



7: a ^§ 

St SOI ^i&ir jgr ^£fy/^ 

£ aSc API 7m OH (magnetic recording medium) ?«B £2 gfif 5=SP| £|*f API A| 
^ h Ml- ;£AK magneto-res i stance effect element) SSf OhU Bh API-AltJ Ml- i!!A| (magneto- 
resistance effect sensor), API Ait, 1 " Mh 3^ Al^g, ^ API AltJ Mh £AFM AF^h~ 
API ?H Al^ij (magnetic storage system)Q)| £h*r 20|CK 

§EH°i, API 3 £P| (magnetic reading converter)^ MR 3!A| MR ftlE^Ai §A|£|CH SICK 
3 jfl* U£( linear density )M ^ AFS 53 (magnetic surf ace) £^^1 Q|0|Er# S^Sf 4= SisOl 
SAItlOl SiQ. MR SAIfe A)^ BSSH «f JCMI Ajzzl W ±AKH 2j\fl £^|£ A^^netic 
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f lux)2| 3E2h atf2J tte£A|2| 0|E1tJ- gEH 7|fi2| MR *!!AI£ 5= ±Xf2J *m 3M0| 

4Af LH^ HMzr XI* t^tfll 3-7:1 SS2ra AI-0I2J 5AF2J^2J flISOll biemOj BtWfe 0|»g 
52^^? ni ?2 tropic jagneto-rsi stance: AMR) s^oil [[^ §3^LK AMR MHW at!" &□ 
£S£ D. A. Thomson §0|| £|*h # Memory, Storage and Related Application IEEE Trans. On Mag. MA6- 
11, p. 1039(1975)011 71 H HOI 2iD. AMR £2» OIS«fe JWI WEMAI, tJBuf?g 
kO|*(Barkhausen noise)M 2J2.WI £I*H dhOICH^l SJ^tjO. 0|Em S4 HK)IOi^~ 

MS mO\, Feto, NiMn. 3 US! tf&S E^l BJlOTa AFSttSSfl 2J7^Q. 

sie^J 3^011 A1£ *!§ Xl?\ iOAiej fl^ b|A^#l S^WSS 2J-^J 2£ 

6HHAI2I 

" 01 Ei*J » 

01 am mr to 
loiaa. 01 

-Plane) fltJ-s 

rti OlflloHfl eswj., 

°^^0| 1998^ Sm 2} §g H:?H£ Xil A-02-615722 Xh^S LHOilAI § Kant i -para I lei 

arrangement )(HI ^ »SHM £1*H £»ZJ ^~ MR SIH 2fe AF£ ^£(a layered magnetic 

conf iguratuion)M 7HA|oHI ^SQtl A*SS 4* JBgSAI 2 

2! Sf» a JfSOl ^inaOl »0. £*h 5«MlS KiwlSoi inlrrrred^fe layer )Slj^ 

SSI J^-i^ 1 5 *H-H« ^KIH OIEI^ »2WKS#0| dffiWPOiz FeMnSS © 

. , ... _„, = #§|-0| 31 il^ 

= aSM &7IIS0I ^?H#2] 7J» *Jfo £ §2JE|^ 3AfS! 2H» UIBI&tOI BSBfe MR SA|?|. THAI El 
f flSpl 1992^ 81J 28815! HB^i sj H S «l A-06-2033402 [3]S H2MHI ?|i§m UlXhS g 

SSS-.F^ffr&i W, 011 eMWa*2| XHW Q5 151 XHSsOfl CHSK3I 4^23 SXIEIS MR 

fl!A|?|- THAI El 01 2JQ. 

1994y 3m 24S S£JS ^THS J1IA-07-26252SS: [4]^ 7] I dlXhS*. 12 SJ 

^SX^SBJ Sjg 7S| flM 5; m CoZrNb, CoZrMo, FeSiAL FeSi, &NIf5 

AhgJUl ££^ 0131011 Cr, Mn, Pt, Ni, Cuy, Ag, Al, Ti, Fa, Co S ZnM MS.m Al 

Soh= 3 §M(pin bulb)S API fill- ±W§ JHAIfi-p-. 




1993^ 121 27g MSJSI ^7HS ffll A-07-202292S [5JS- ^51 UIW«S# mt[0\ S}#S ^ 
$2| ?M ajsjar. HftKHI SEia 3 XKg ^ § 5ILI0II °JSSH3 fllSS Bh&XF« ^ 

S 2>= API 79^ Slf2[§ JHAISFDI, S^&X^ 3 ws uS|5f ^5 

SSSJ5°grS lN S i 0 ^ 01 .^™ 3 *W30I 3SCI g, Hc2 < Hr2! PIB AWM ^12, 0I£1^ 
NiO, CoO, FeO, Fe,0, l MnO, g Cr2| 5jO)E §}• S= H £iMS 

££t^, 1994t3 91 8IJA> §35! ^B^ ggj jj| 6-2148372 [6J2I- 1994^ llg 2^ Sga 
§81 SS A-OS- 1 278642 [7|s XPI A|*^ s2^e THAIefe td^2}•A^SH^s Min 

^ATOIQ. 




§||,_ gB^ S3 JI7-1366702 [9|& &&X|«^0| Nio# #011 Co(D| 10 LHA"| 40AS 

-7H^2S S °J-o S ei jig agog S( .^ Xh^l TEltJ- fi2^M ?HA|*HII. 

4'XIIS 7|S/J||ah 5|| c ahhi ^*h(0|SK «R£A| 2!S) £21- 4XIM §-^- (ID, MR S2K ±JW 

D. nau. a S «hs mr sal 4Xi2i 3?, e^xis#2i was aSgEiM 21*1 sfaEioi: oie1& 

£B I Hp MR 221 ^iXSAI §^££ §^hXI SfM ^£ 2iQ. 01 (HI CHSHSPI flJR. 7|s jjc 
013^ x-ISIOII e! 7ta£ ££;f u° , Qg2| =^X| 

«|£SAI Dl 

|^t_§§SK7| fl*i8!7K|fe XfTliHj'gCfl X^i ~l6|S^~S^~^0|i ^oTq.^SeiI^II^Ii 
01 El 01 ollE2| kO i iS§ Xi5|-A|?|51l SCI, yef >-g ^° a^oilAI gxlEIEI 

Xisl-AIS 4= SWI SQ. 

xi soil ai ttirosaai xfsi §§w ^ 2i= xiiee Aig^- tm. ^ & x^#2i xmz eiE 
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i xiei seb mmm 4 si* sos soi satisD. 

St SO/ OimJIXtaH: J/£^ MX 

imM, g irasi qqg ^sh mm mm ov\m?\= ses £§ir 4 sjs api ai*kmr) am- 
±nm mgt>i= a sick 

- ITS 21 Qflt 2 API H» 22h 5|| E, API Alt, 1 - gg M±m. 3! MR S3f ±Xm AhSSr 

= API 713 Al^gjg J||SSr= Q| 2iCK 

asji ^5^1 o,- H B 7 |g ^ fi0 | a>o LHIXrSS, H§ X^S, S! AHI- H 

Si S£ API AH*J filf iXrg JfflSSfe £PI X\M UgfH £3?ArM 3 "JMSfl 

p 01^01 A| 71 U ES *jCHE = 7H o, Q g ngs =^ BE) xh*§££ OI^CHS 3 ft sgog 

SJOIE ^JH°I QB JHS£ S i^AKHIA). ^ i ag. ItKsuperexchange interactional 2|SH 

at a ai ?i 7i as =es * 2»sj ^ ^nui «onja- ^ i°i §- ± eT^Soi cfi-af ilia 

E IS i^Ahl J?Se^ ^7fA| °*2] S^ArS JUS AHI- 7rs SE(magnetizat ion-enabled 
temperature)2|- ej =jj||U| Zj-sj EAI*H1K 01 g &&X\-g JHSS A>2h H§#0l SISof 

oi ssrafss ijHSfB £ 21= a mai si ssei ss7i- ceq. ^ =nui?h easoi [uek xm 7rs 

^£&.*,£?&L1=~.^ JH 01 °^ = StWSAJ SSSKr 2^<HIS, H StHJIN [L>Ef a& § 
^301 S^*!£M SsFohAIS S«S!Q, S*h sgsj- XHSEJ 5tJ-bl(M|A|£ ag- 1 

UEH.H7I ?loU SS|5jo| ^ U|gl ^, 2 ^ fl^SQ. i§ LHOil fife 4 

am las- aa. stm^i 01 Etfig oisi*]- 53 ssii soiu ^asi cn 711 

7H 7hfeS0| SiCH ^251 AfS s SS siq. OTS, i^Ah^J 1° 2}- # UiffllATsSlf 
2| 5«B|7h SAIEICH OlElt!" 52 5! ^SOU A>S =3! SS^D. 

WIS! |f^ 1 ^Si? hi8ld - tw,e element )5A1, i 2 S E 3011 EAIS API AltKMR) 2!A1 

Toe A|-§ofc 2101 7|-so|CK 

E 221 MR £!!A10]|A1, ^Ojl 4'E»(2), 2S#(3), §1 API Alt!" S2r iAK6Wh 

Eiaaoi isaiAi^M sschi siti qiaaa. mr sif ^ak6)2| boil eissi-oi, mm 
^MmmW^m^^cf^-^ ^ °° ach §h¥ s^s(5) ^ a #(8) a 

S 32J MR tOAIOllAI, 715(11) £01 »^ ^E#(I2), S#(13), §! API Alt^ (MR) S2h 

^5 (ib)^ sss.h:k ^E#(i2)g ssaiAi^M sgoii °m *imt! bj\^ naaso. 

API Ai^ E2h 4:AK16)S *\mtt HH&yS Chg iSfllAI^M SS01I 2T§H ?«SD » 

^ XK ^L-, = ^- °^ HHDID1i«(14) S! 3^ S^S(5)0f| 2J§B S^SKH ^^^S nm=!Cl(-. 01 
^. ^ 3S(I8) Sj «W ^ES(19)0| sVsSSCr i-.-"-r. 

S k,L" S u^S. S ^ f^°^ 2 =, J. 2 ^- NiFe ' CoZr ' CoFeB ' CoZrMo - CoZr < CoZrTa - CoHf - CoTa, CoTaHf, 
CoNbHf, CoHfPd, CoTaZrNb, CoZrMoNi FeAlSi, 01-3 MM7\\ I 1 4= °i ora 3 =)bij= n 3 

LHAI 10 tm S^l LHOfl 24Q. S§(3, 13)S S*QIU, SiCb, ^D|h l^M, fla» ISfl. Q 

5Jif^ E ,^^ ^2^,-3^1^ 0.01 LHAI 0.20 m g*l LH7I- UHf^sfQ. 5^ 

bUT^^I-TIIS 0.01 LHAI 0.10 m LHOil 2iQ. 

f S t^^9, l0 ^-S(' , ' l4 )^ CoCrPt. CoCr, CoCrTa, FeMn, NiMn, PtPdMn, ReMn. PtMn, CrMn, Ni i+&m. 
0 § Ni d^pSh.Co ^SHSjIFSI St^s. NI Fe A^s^#2^2| 2fi, Ni {mm /Co £!■ 

a SS a 27H»sr. Ni ^M/Fe ^St-sS a ^7H#SJ- S£S 1 4= SICK S S§ 13#(7)S ^ 

UH,^Sh>ll= 0.005 LHAI 0.05 * H9| LHM Sicf. 

°- 2#(8> 18)S ej-=i[]|LK Si02, ^DIh ISli, ^EI5 EMM. aOIOhSE EI-0IH 9 IE §°g 

CoFeB, CoZrMo, CoZr, CoZrTa, CoHf, CoTa, CoTaHf, CoNbHf, CoZrNb, CoHfPd, CoTaZrNb, CoZrMoNi 4J- 
= - FeAlSi, 013 ^SfTII XHSS S 4 21201, 3 0.3 LHAI 10 m B^l LHOil SCK 

^ISr^Jl^-^^ 3g(inductive coil)! ArSSrOI 7|2J fl= *^*J°SA1 t^2| 

7l^/XHc5 oil hs sg| 4= SICK 

5, i^S 21 ^ ^I^K- 5<IE^ 7H^°J EAItttlK 0|E1*h J\m/M<£ «J=& a ^SOfl M 

MR iAhg AhSorS XII 45 5llE2^ SE« 7|s jjcg ^gaCK S OUOIIAI, API 71 s 511^^ ^ 
ABaCK 3E1U, s ve X PI AI^(MR) 221 iA r = 4=^1 71 mt°7\ 9\tt AI-7T 7|# 
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e^HJ ^EWIQ ^MHI sag ^(sens ire port lon)l o € 3m 

□ (9l)Sr DHHI(91)g¥E1 0.2 m SrOICHIAI Ezr 4^1 7IU Win (91 )2r SilSKJI W SSS 4=tt 

58a > w DHa,(9,) ^ 7I - EJ ^ 11 

E 6°J (a) LHAI 6°l (h)S a gr°jO|| Afg£! API *|** £2h iAHDI 5| z?g£j 7^ 0\\W SA|*KIK 

SiS/^F ^§ ( l?^-^L? |7 i# (undercoat ing layerHOI), flll Ah°#(102), UI7Jfi»(104). MR °! 

i Ilg ArSs(106), «hlWhS#(l07), 3! S3:s(108)OI 01 £Ml\{k S^SM Ws 51 i 

Via £Al£rQ. 

§ - 6 7i.i^=-,2 S(,00) #0il ?IW0'). A' »S*(102). W2»S»(103). H|Afg#(104), MRS!*!! 
$1^ EAI^D * f ° S(l06) ' 107), Si S3:s(108)O| 01 SAICHS S^SrOI 5j# 

5 -^Jfc^L 5 - 0 - 0 ^,^ ?l*l*(101). flll WSfi(102). U|A^#(I04), J3S A r g#(106), BH&W 
3»(107). 1! 22^(108)01 01 ^AIOIS gga q& EAIStQ. 

T^tL^ ^W") =WI JIAIsOOI), S?&A>S§(I07), US A>gs(106), bW2§(104), fl|2 Ah 
S»(103). HII AT°s(102), SI fiS§(108)O| 01 RAICHS S^SHDI *TsE! 3# EAItJCI- 

fL 6 ^,^F 2?i ,0 °)^M ^I^S(IOI), S.^AfS#(l07), J2S A^S(106), MR EJ*i^i(l05), HI 
A^g(l04), M\ WSS(102). S esS (108)01 01 SAICHS 3^o|0| Sjg EAItb. 

^«(I03), S M2S(108)0| 0| RAICHS S^olOI ggst Sj# EAItO. 

W, Cr, Ti, Mo, Pt, Ni, lr, Cu, Ag, Co, Zn, Ru, Rh, Re, Au, Os, Pd, Nb, 5! VS. 3 ^a=9{- xftj- 
^ S= 05SSHJID. «H A^slh A1I2 NiFe, NiFeCo, FeCo, CoFgB, CoZrMoT CoZrNb, 

8^*AITO a %^ S3,S ?,thaa ' CutHI 1 LH;q 20at%2J ReM 

CoHf, CoTa, CoTaHf, CoMbHf, CoZrNb, CoHfPd, CoTaZrNb, CoZrMoNi ti^. £££ tl|§§ A>g XIISS 

1 fo^SPLi Po,T. ])l l^ UhBS|*Wfe 0.5 LHAJ 5 nra «9I LH CHI 2!Q. MR °j*!!i:#0l AFgEIAI §W 

s'«SI S^fS Ah§1 ™ ea nii ° MI 3e <u. mr eia^ibi as rd4d *I 

n^,? u n 'rr Y !- 2 5;-^ M ?r'J C ^ Rh - pd < A 9' Hf • Ta ' »' ^' tte. «r. PT. Aug E! A^i S! 1'5F§2J 

PS ^ .r^f '-^, T A' s . Hf - Zr ' Cr - Ti - Mo - pt - Ni < lr ' Cu < A ^ Co - ^ fc. fefTtt 

[0111 

f O ^ FeMn PtMn TbCo, TbFeCo, S NiMnSJ B#^s 01^5^ API Sa- ^Wg 5H|*H)1. 3f 
£? F ?t2 ran), NiFe(1 nm), A|5h aSS(raagneti2ation-f ixing layer), Ta(3 nm). HH^OI 5x 10""s 
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JUS- Ifi- Xm : ££<H|Ai Xm Hg#^S^E1 USSOfl JUS 1^ TWKOe) 

X[t[ 7m S£. : 5 AlZ^oj- 5x 10-7 Torr°] SS ^OilAI, Xh?1l Hg#2J ^ St/fl- 




^ XI- tl- *E 





MR HI 


Hex(Oe) 


Xm £E 


Fe50Mn50 (10m) 


7.0 


430 


120 


Pt50Mn50 (10m) 


5.1 


520 


190 


lr20Mn80 (30m) 


6.2 


460 


170 


Ni50Mn50 (30rcn) 


4.3 


660 


220 


Tb28Co72 (8nm) 


7.5 


480 


130 


Tb30Fe30Co40 (8nrn) 


7,7 


490 


130 



[Oil Al] 

QS(HI, SE|_;?I5L Ta(3 nm), NiFe(6 nm), Cu(2.7 nm), CoFe(2 nm). NiFe(l nm), Xm Hgg. 3! 
H 3 ™,)t, *4Rt= J?3WA|, »«• USsESAi Ni50 Nn50 3i Fe50Mn502| £3 OS OlSohSQ-. 

if&w/8!JW!: ^! n *i ^ r iP^ 3 ™^ as* asaaQ. a is NiMn^ =mui = (NiMn# 

2J asHHI [Q-g Xm ?\>s 2£f UEhyiQ. X|-?1l2f XHI- 7|~ SS- NiMn^ = 1H!H|2] SI>V 

H DJSh 7i2J S^2S g^EISJCh I3 SI 4if NiMn°t =fl|U|» 5S8 £ NIKiSS 

WQ\\= S^EIOi, 3"=° I FeMnfil ^Oil J\Ji\^ IXm UERH2JP-. I# S °i SIMS] SCHffll 



it.' 



/J? // 



12 S 1^ WIIW HiMn^ = J JiJ ti f 

NiMnSj- ?JJ||H| - (NiMn* ^JHI )/(NiMn#2|- FeMnSSJ S = M|) 


NiMn °j- = Ml tl| 


12 £h g& Wll(Oe) 


0 


430 


0.3 


550 


0.5 


540 


0.7 


630 


1 


660 



m 2] 



xm £soii s-a s NiMn^ =jjhlii 


NiMn °| ^JJIIHI 


xm *eco 


0 


120 


0,3 


140 


0.5 


172 


0.7 


193 


1 


220 



22-5 



fJH^&m 1 999-0062685 



[M 3/ 









m ^ ^IHI - NiMn#^ FeMn*2| 


mm 


# 9f <=]}« (nm) 


ma- ^ wii(Oe) 


0.2 


550 


0.3 


570 


0.5 


540 


0.7 


470 


0.8 


430 


1 


420 


fM 4 J 






£ S|- =u (nm) 




0.2 


172 


0.3 


172 


0.5 


170 


0.7 


150 


0.8 


134 


t 


123 



[0)1 A2] 

QsOil, SEI_7ie. Ta(3 nm), NiFe(6 nm), Cu(2.7 nra), CoFe(2 nm), NiFe(1 nm), S 
Ta(3 nm)m l£&8\= =?-gO\\M. *m J2g§££AI Ni50 Mn50 SJ Fe50Mn502| 0|gS(-aCK 
HiMnsOl Hg 2Sh£^ «^EI2IQ. Xm Hgig ^ $m7l 30 nm7|- 

NiMn^2f FeMn#S sjo, # <=J}||;>|. 3 rgtJ[ ggg°tQ. £ 5^ NiMn°| =JJi|U| = (NiMns 

ZpU'-Wi*^'® FeMngSJ ft ^«)2J BSHHI [OS a& gtj- Wilg UEKflD. S. Nltt£t $nOU| 
2J gsHH [Q* SE1 UEfyiLK ash liJ- XWI2f 7fe NiMnSJ- ^nuisi B?[ 

Oil DKI; 71 HJ S?KI2tQ. I 7 S I 8= NiMn^ $HU|g 0.5S HgSfe ^S, NIMnSjU- 

FeMns°J § ^JJ||M Stl-AISl D|°| as 3fJ- XM S 7hfe LI-E^Ch iafi- 1£J- 

5^ J^riftft 7 !- ® ^ -mi^l- 5 nm 0\tm UH ^I^J §§*«X|Eh niej # =J3U^h 5 nm# i 

2fe!a DIMS &i£|Oi, B#2J FeMn2J 2J0fl IWS 3S UEHH»Q. IS & =ns| gCHOtl [Q- 
EK USSIlh FeMng°£^Ei2| gffOI §CH£I= 301 £H1 Ha=!Q. 



HIE!" 3& X^l&il N j Mn a 1 . cjjjjyi 

NiMnSI ^JJiiHI = (NiMnft ^«|)/(NiMn#2|- FeMnSSJ g = ]J||) 


NiMn =HIU| 




0 


420 


0.3 


520 


0.5 


590 


0.7 


600 


1 


660 



m ej 



Km NiMn^ =jjhhi 


NiMn 5| ^JJilHI 


) 


0 


120 
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0.3 


152 


0.5 


168 


0.? 


192 


1 


220 


m 7i 


# ^ ^JUl = NiMn^Hf FeMn#£J mti) 


m SJ- ^JJO (nm) 


jH& 3tf W8(0e) 


0.2 


550 


0.3 


540 


0.5 


560 


0.7 


590 


0.8 


610 


1 


660 



/i? 8J 



Xm 7^ SEECH! S@@ # ej- = » 


# °| £=jj|| (nm) 




0,2 


172 


0.3 


171 


0.5 


171 


0.7 


188 


0.8 


187 


1 


220 



C Oil A3) 

QSW, ^Ta(3 nm), NiFe(6 nm), Cu(2.7 nm), CoFe(2 nm), NiFe(l nm), *m 2§i, K 

Ta(3 nrnm JreiTJfe ^£(HIAi, *W HSi2gA1 NI50 Mn50 5! Pt50Mn50°| i^IH Olgfhfo. 

f JJfl )/(NiMn«2|- PtMn=^ g J= )9J atKHI [Q-g ^ g^j- x(-7]|g LI-Eh^D I 10° NiMnS* C ]}IIHI 



/J? £/ 



juI& 3S> 7WIIM SPSS NiMnSJ- <=]Jj|d| 

NiMn°| ^JJJItil = (NiMnS *?MI)/(NiMnS]2h PtMn§2| # =JJ|| ) 


NiMn °J =Jmu| 


jH» m& »7J(0e) 


0 


520 


0.3 


580 


0.5 


580 


0.7 


630 


1 


660 
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mi SEOI SFSS NiMnBt =1H| 


NiMn °i =JBU| 




0 


190 


0.3 


201 


0.5 


203 


0.7 


202 


1 


220 



[0)1 A4] 

QhOII, SEI_:>l5h Ta(3 nm), NiFe(6 nm), Cu(2.7 ran), CoFe(2 nm), NiFe(1 ran), *m H§#, S 
M 3 _nm)l it^fe ^£0U1, 2§§££A| Ni50 Mn50 32 Tb28Co722J i^JH OlgShSQ. 
NiMngOl H§ A>3#2h SofEU 2§§H sj- 2xfl2J = n?|. 30 mJ[ E|SS| g§E| 

? 5C L:™ l ?^[lf 1 ]1 t TbCogs ofoj # =«?|. 3 nn>7|- EIE^ flSEIStD. £ IIS NiMn?! = JJiJ td) - (NiMn 
S ^)JII)/(NiMns2|- TbCos2J # i=)j||)2| ^fKHI [0-g Jflg- It, 1 " A~WIM LhEFt*j D. & 12£ NiMn°t = 



/J? ffJ 



iHEh S4J- 7WMHI 3-@gl NiMn°l = 


HUI 


NiMn°t = JMH| = (NiMhS ^JJH)/(NiMnSSI- TbCo#2J # = J]||) 


NiMn °l ^HIH| 


IH^ ItJ- Wfl(Oe) 


0 


480 


0.3 


550 


0.5 


580 


0.7 


630 


1 


660 



m t2j 



m\ ^HH! £h@g HiMn°| ^]}iiHi 


NiMn ^ = M|H| 


my sseoo 


0 


130 


0.3 


158 


0.5 


174 


0.7 


194 


1 


220 



[Oil A5] 

P"! 011 '^ 2 ! Ta(3 nm >' NiFe < 6 ™)- Cu ( 2 - 7 ™)< CoFe(2 nm), NiFe(l nm), 7}5} 2g§, S 

Ta(3 nm)l _^S(HIA1, Hg#££A| NI50 Mn50 a Tb30Fe30Co402J £3?*H Q|go|-«Q. 



ia» 3«J- OTJOfl 5!"@a NiMn^j" ^«|H| 

NiMnSJ =j]||H| = (NiMhA ^HI)/(NiMnsa- TbFeCo§2| £ ^M) 
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NiMn ^JUltll 


HIS- ItJ- Wll(Oe) 


0 


490 


0.3 


540 


0.5 


560 


0.7 


600 


1 


660 


















HI HI 








NiMn <=fflfcj| 








0 


130 






0.3 


149 






0.5 


174 






0.7 


180 






1 


220 





(Oil A6] 

PS 011 ' vS e L?[^' Ta ( 3 nm )- HiFe < 6 ™0, Cu(2.7 nra), CoFe(2 nm), NiFe(l nm), 7m 3§§, S 
Ta(3 ™ ) 1, ^^J;^ ° Aj Alii- H-g#°SA1 NI50 Mn50 a lr20Mn8021 £2?X|-M OlgohaQ. 
g|*»° i.^S »«f 3J SohEH SSEISIQ. 2§§g ^ gsgoj -JJU^ 3o\u5f HER flSEl 

S^mw^fA 1^. %flt?L 3 ™^ El^^ tfSEiaD. £ 15= NIHnBI- $MU\ = (NiMn 



ItJ- TMIOil NiMn^ = ]JUId| 
NiMn^i ^jjjiui = (NiMnS ^)3D)/(NiMnS2|- lrMn§2| # ^Hl) 


NiMn °t = JfllUI 


iH& mti W1i(0e) 


0 


460 


0.3 


530 


0.5 


550 


0.7 


600 


1 


660 



XteF ££(H! NiMn°| ^JJllbl 


NiMn ^ c n m| 




0 


170 


0.3 


186 


0.5 


191 


0.7 


201 


1 


220 



[Oil A7) 

PS 011 ' J 3 - 315 - 1 ' Ta ( 3 ™)- NiF e(6 nm), Cu(2.7 nm), CoFe(2 nm), NiFeO nm), Xm 2§^ °-' 

PtMngOl jl§ X>2^2|- Sod ^SQSIQ. »Sh 2§§g ej- gifloj = 30 ^f, o'fsUn 

SO. PtMnftjU- FeMnftS 2f2J # =]jfl;?|. 3 ^j. E | £ s gWsJQ 5 17S PtMn™' «= limf- ?P?Mn 
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n& a a- wm\ &@s ptMnsj- ^jjhhi 

PtMnSJ = ffl|bl = (PtMn# ^JJ||)/(PtMn#Ii|- FeMn§2| # £=jj||) 


PtMn 5| cjjohi 




0 


430 


0.3 


460 


0.5 


470 


0.7 


500 


1 


530 



Wth 7fe SSS PtMn^j- ^JJilHI 


PtMn ^ =«mi 




0 


120 


0.3 


137 


0.5 


151 


0.7 


168 


1 


190 



[Ml A8] 

QMOil, SE|_?IS, Ta(3 run), NiFe(6 ran), Cu(2,7 ran), CoFe(2 nm), HiFe(1 nm), Hg§, a 

M 3 - n ^ ) %^%^^ 1 ° 01,Ai ' Xm 2g#^SAI Pt50 Mn50 S Tb28Co72°] ^^Xf-M OlSorSCr. 
SJQ. PtMnsiU- TbCogg n =jj||^ 3 nm ^|- £SEI2iQ IE 19— PtMn D »- =1111 HI = fPtMn 



/£" 19} 



US- 3^ WWfll Sj-gg PtMnSf =jjflb| 

PtMnSj- cjidui - (PtMn# 5ffl|)/(PtMn»» TbCo#°] ft <=JJi|) 


PtMn =J]||U| 


iSS 3^ »?||<0e) 


0 


480 


0.3 


500 


0.5 


500 


0.7 


500 


1 


520 



/J? a?/ 



Xr*F ^ S£(H| p tMn cn. c ]3i ,y| 


PtMn 5f ^JJilbl 


££(*c) 


0 


130 


0.3 


147 


0.5 


164 


0.7 


169 


1 


190 



[Oil A9] 
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ChsW, SEL7l5h Ta(3 nm), NiFe(6 nm), Cu(2.7 nm), CoFe(2 nm), NiFe(l nm), Xm 2S§, S! 
£\ 3 ? S( ™ A1 < 2§S°gA1 Pt50Mn50 » Tb30Fe30Co40°j £^HB OI3*&b7 

PtMn§2|- TbFeCosS Sf2| ft ^JJPI- 3 raPt Z\SLm gSEISiO. I 212 PtMnW =]|hT 




fM2t] 



ItJ XmW PtMnSj- ^]Ji|U| 
PtMn^l <=fl|H| = (PtMnS = JJ|| )/(PtMn#2F TbFeCo#2J # = jjy) 


PtMn S|- =mu| 


^ Wtl(Oe) 


0 


490 


0.3 


500 


0.5 


5!0 


0.7 


510 


1 


520 



m a?] 



?m ssn ptMn°i ^jjhhi 


PtMn Sj- =JJ||H| 


Xrir 7fe ££(*c) 


0 


130 


0.3 


146 


0.5 


157 


0.7 


169 


1 


190 



l^AICMI A10] 



^t^= ^OilA), Ta (3nm), NiFe (6ni»), Cu (2,7nm), CoFe (2nra) NiFe (Iran) 



age 

H§ „ ._ . 

^JJil^l- 3nm7h E|£S | r Mn=2h FeMnSO ggEISJCI-. £ 23^ IrMn ?i S-MtiT = rirMn* = mn / 
F**?l ?j| B ?IllHJWma»m Wxchange MSeSrtlii JKfc f7e?d}« 
24 = lrMn - =WUI2I ^5H»| [[J-g w 7hs S£M 1§ It* xf» 

SEc IrHn ^ =«U|S1 ma X\^°sL S?m5l6. 

m 23] 



IrMn sj cjjimi = (|rMn# cjjjjj / (irMn#]lf-FeMn«2J <=JJ||) 


IrMn °t ^)W\ 


as- as- *m (Oe) 


0 


430 


0.3 


450 


0.5 


460 


0,7 


450 


1 


460 
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[M 34] 



m\ ^ seoi sesa irMn °t =m\ 


IrMn ^ ^JJilhll 


W» 7fe Oc) 


0 


120 


0.3 


134 


0.5 


143 


0.7 


150 


I 


170 



[GAM AH] 

□SOL SEI £SSr= ^SWAI. Ta (3nra), NIFe (6nm). Cu (2.7nm), CoFe (2m). NiFe (Inm), 

IIS Ti-gm. Ta_(3nm), lr20Mn80 21- Tb28Co72°l i^Wf XH r 2§i£S ArgEISlQ-. IrHnsOl 

jseich ug ngs atsi**pi sa. sn s^m^m™^ eieu w» as*oi flssa. aa 

ejSJJII^r 3nm7h EIE§ IrMnsHh TbCogOl gSEISJCh I 25= IrMn 9| =)jflt)| = (| r Mn# SMI) / 



[M 25] 







IrMn ^ =M|B| = (IrMnS ^Ml) / (IrMnSa TbCo#2J SH £=JJfl) 


IrMn °l ^J)ilH| 


i9 3« (Oe) 


0 


480 


0.3 


470 


0.5 


470 


0.7 


460 


1 


460 



[M 33 J 



Xrir 7rs £ECHI &@S IrMn °| = ]}||U| 

IrMn 5| =jj||u| = ( j rMn# = JJ||) / (IrMngSr TbCo#2J gjg| = ]j||) 


IrMn ^ =HIHI 


xm co 


0 


130 


0.3 


144 


0.5 


152 


0.7 


156 


1 


170 



[SAIOfl AI2] 
CrSOO . 

urn 
oi 

^Sr??''-,??^ E|E ^ lrMn#2r TbFeCosOl IbsHHCt. S "27S IrMn "sf =)H|H| = (| r Mns SMI) 

^K^L^f^J 3 saw mm as a«t w«§ uEma. a 28s irtin^ ^jjhi 
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IrMn °t <=J}||H| = (IrMnS = «) / (IrMnAat TbFeCb*2|- a a ^JJil) 


IrMn ^ i=MHI 


jHS at 1, XWI (0e) 


0 


490 


0,3 


480 


0.5 


480 


0.7 


480 


1 


460 



[M 23} 



J\3L\ SSH &@S IrMn °| J=JJilbl 


IrMn ^ £=]]||tJ| 


xm 7Vs (* C ) 


0 


130 


0.3 


142 


0,5 


147 


0.7 


153 


1 


170 




amW, OICHAI 5H|£! #7|£i fltJ- S3h iXW E 22 r E 3°J £Ea MR SAUM SJSEI21Q. 
[£A|0t B1] 

E _22j f£« M 3^ Xg| fltj- £2h ±Wt OISSKX NiFeS S Sr¥ *!E§Ilr W^DIUS S Sr^ 
«§f SUiaSID- a*D£ ASS A>7| X|^ SB- ±A>£r Ta (3M), Ni82Fe18 (4nm), CU 

(2.?) Co90f_eia (2nm), Ni82Fe!8 (Inm), »» US* (30nm), 5=' Ta (3nm)£ 3 StUfll SICK 

FeHngs 
CoCrPtSh 

an NiFes gE#oi ssti; 

01 El*]- SUES- gEhOIQ x| El (slider processing) CHI °iM E 4CHI UEHi! Hr2|- IT0| EMjEI 7\m MiS oi\ 
^aoi, 01 7\m DHifl= 1.5 /»2J 7| S eaj^2L 0.2*rn2| 7I522L 1.0,™°! JEH= M2j3j 5! 0.21 Am°| 

°J S3 SF-.SSSr? 1 * 1 * 115 M ^ - S *°° 01 " MUMS UIZi- §y 500 0e2J X^Ofl A) 200 o £ 
S A>2|- 1 THE HSQ, xm m${H [D/Sg, OlEltf X r S r §*|E|^ fflS A>S=2J A>£h anisOl XT-SI- 

j^ogo, ^ siasL ii!||SW V3d DHJii?) mxrs zltoS 1 tfiaa 

S« fl^lf 71* 0r3 a 01 (HI [U-EF 01 £1*1- Qliig Qs 2f g-s a\&Sfti mim 

SaCK IfiHlrXI XB^ m^m i,^A|9|^ OrHgOl^ 154 kFCiaQ. XI £ S^(uia-iriI)S I 7ravS 

20IHCh 0|£ifiS 2500 AI3 500 OeS, 80'cEJ sfi H^M 0|» S»EW Sflil Sols! 
HR.Lt, 8 ? 0 -?^^^?^!.^ 2 x 107 A/cm? ^ 3^ ^ 3£ QliMe^ S|H 1000AI 

[AiAJOfl B2] 

E 22J MR {f A|S| Wl 73*^ fi ±A>M OlgshOI NiFeS a ^E#2i IT^OIUS 5^ 

(2.7nm), Co90Fe10 (2nm), Ni82Fel8 (Inm), Km H§S (30nm). S Ta (3nm)S =! ai^FIl 2> 
^ N 46Mn54^ Pt5Mn502| i^WSQ. WIaT i?^2| N i Mnl¥ * ! Sn^l 9?= mi [jfflDL ^ 
CoCrPtSh Moo^ 2=01 sfhEISQ. ^0|L^ ^¥ 2§0| 1 S £1 aS ^Fei 2$ I' Egof 

rP^nifiH S E 2!?«S? J D l £ 40,1 H ^ ?\* *** ^ ^EHil SEIEI3 

Sk T^ |E IS T, Jt^ul^, ^^^t^JI^ DHa6H»/S*E| 7|s Q n n«EID|. 0| 7\B, OH 




niSnf 7I ? ~ msi °° ois gs^-ij^i^ =o| goo 0e2J x^oiiAf 2tirci"wir~aflai 

EiaCh. ^ CHI ra=9, OIEI^ ^ 1«E|= Al^ WS#2J A>2F gO||o| W g«FSS2i I 3j 



S7H 999-0062685 



2| 0M?S SI3E iEHStfl 32tSfi ST 4 20. DHxHI°J 2.5k0eS ggEISJQ. 

ana gas db noimi [q-ei- asaaci-. oiai«> m^gs amw ir^ um*it! mim 

S21Q. §PW X»£S ft*ff ZteA|3|£ Dh310|^ 160 kFCISJQ. XH^ g^(E|B-al3)^ 1.6n»Va 
Q. S/N 1=11 = 26.9dBSQ. WEISS 10"' OlolSSD. 0^3 SBE £H=E|X| SKtQ. UH,^*]- Epg 
01 SCHSQ. WHms. 2500 A^ §y 500 0e£, 80*C2| SfSEII^e oi$ ^ Si-El XI Sfs Aj. EHg u^,. 
2121CI. 80X21 SEoKHIAI 2 x 107 A/cm' 2j 31? g£l ^~ 2E Q|^§g^ s|H 1000 

aizj- m\ «v gai »e* omaf 73*^011x1 om?sh uch-wi s*sto. 

[3AI0I B3] 

£ 2°| £E*! MR *SA|2| W7| Uti £21- £3* 019*101 NiFeS g flEaat 8WOIU3 S 
Sti^^ HE?h SblEISia-. gag A^£! X>7| Htf Sil ±XI5r Ta (3nm), Ni82Fel8 (4nm), Cu 
(2.7nm), Co90Fe10 (2m), Ni82Fe18 (Iron), XtU USS (30nm), S! Ta (3nm)S S §§ £StH2 21 

Q^IS^-JS^F—-^^ .t*^ i * i «si aaaao. ^ai§§ Ni46Mn54 21 

Tb28Co72°l i^TJSD, i^XHHAI 2^21 NiMnsS i.5n m SJ 71-XIOI, 2,^2) TbCog^ 

i . 5nmsj in sag °rai sss mm, metis sj-sj e^on sissies cocrptai- Mo 

5|« 2)^01 SShEISJCK SMfQIUS 2sO| SgEISlIl NiFeS 4'EgOI *!SEI2IQ. 

i^lfU 1 E|011 39 ^ 4CHI UEHS 2TOI 9«2| 71*/ *|E SEHS *|E|EI2t 
Q. ai0|&= ? 2£°£A1 CoCrTag *^§|^ 7|* OH J|| #011/3^ 7\mZ\Z> XH^EIDI, 01 71* OH 
M= 1.5 *»2| 71 S Maj^lL 0.2/<m°l 7|*S2L | ,0 Am °1 B= gata §j 0.21 ai»2| 5=SI SfeCI. 
51* SUE Ms|° 2A|^ goj. 250, CHIA1 a*|*M SSOU °ISH £U|gj SU^g 71X112 21 
Q. 0\2\*i ggg H3g2| Xlsl SOI lftf®£ *«3||*| OWm Wfl- Hg#2| XI-SI g^2| 

5isM sciH§ioi isai mmm m*tm u±wo\£M?±o. o\m 9\tt me. m 
m\ y\m me mmn «s *oii, oim Mmmz iai^ §y 500 oe°j awkhiai 2oo-cs xi-si- §^eiei 

OI^S aSE aeH*ro SfSt^M a- 4= SiCI. DHaiSI 2.5k0ee SEiaQ. 

^si=! pis goi on tog. isasici-. oiEitj- qi^mm amn g-s ufg-^tf 1211 
^Sici. mmm m*^w s±ai?i^ Diagoi^ 157 kFciaa. xh™ g^(ui3-n:ia)s i.55mv 

SCI. S/H 26.4dBSQ. OflEIMS 10"' OlShSJD. Oh?=d SSE E^EIXI SKiQ. UUfSltJ- III 
SOI SOISQ. 01IEIMS 2500 Alii" 500 OeS, 80*C2J »SE)|iM 0|$ ^5|E|X| St£ ^EHS y 
Ol-SiSJa. 80-C2J SESKHIAI 2 x 107 A/cm' 2| 3^ ^EM 2E QI^MS^ S|H 

1000AI2J- J)[J\ 73*1- Sail gP°H OI-LIEI 7^*^MA| OI^S SS-E UEI-LW SfS^Q. 

[^Altfll B4] 

E 221 ^E^g MR £yA|2J XPI XitJ" 221- iXH OlgSICH NiFeS S! 5|-^ ^ESSI ^QIUS S 5h¥ 
a»S SUIEIStQ. HHm. A|§S Wl ^t, 1 - £21- Ta (3nm), Ni82Fel8 (4m), Cu 

(2.7nm), Co90Fe10 (2nm), Ni82Fe18 (Inm), Xm H§# (30nm), S! Ta (3nra)S 1! s# 5SJSk2 2i 
Sinr 0 I„^SS 31^-^ »5IM 2|§H 1 x 1 A «°| E| El 21 C| . Xm 2§§2 Ni46Mn54 2^ 

Tb30Fe30Co402| s^XISCK i^XKHIAI Zt2|2| NiMnSg 1.5nm°J et^BIIM 2,^2| TbFeCosS 

UL nm H^^M^P' - 0I asas °^ b^wi ^ssie^ coCrPtah m 0 

oi^ s^oi ssFEiaa. sr^mus ^ 2=01 ssaaa NiFes ^ 4'e#oi s^eisjq. 

□ . aiOIEI^ ? SM^SAI CoCrTaM i,^ 71^ 0H^I^(HI/S^ 7I^EIH Xi^Elffl. 01 7|* 
x^zr 1.5 *»2J 7IHJ M?!j^2|-, 0;2 ~ - - ~ - - -- 1 - - 




JR? S J!f 0IM iaizi- 500 o e °i wtiioiiai 200-cs xm S^EI 

2J OI^S! SISE StSigfi & 4 25D. DH Ml 2i SAI^S 2.5k0eS ggEISJQ. 

aS s^g ess aia soim cq-ei iseisjq. oiei*]- pgai- ^ dn^tt gan 

2aCI. ^45 Hmm ^Al?^ DIHSOI^ 155 kFCIStCI. *q(Hia-li3)S 1 58mV 

2Q. S/N b|& 26.3dB2C|. OflEIgs 10"' OlolSQ. 0M?gj ggE Sh^EIAI SfSMII. UIS,^^ HI 
SOI gOl^a. CHIEIsS 2500 AIZi" 500 Oeg, 80*C°J S-SE||^M 01 § ^f|E|X| Sf^ ^EHS y 
0I2121LK 80*c2| SESIOIIAI 2 x 107 A/cm' °| 2!W §EM 3= 2E H^Eg^ ±m 
1000AI2]- DIXI X|*i- StU OILIEh Xi*^0IIAI 0|^&! fftlE UEhUXI SfStCK 
I^AIWI B5| 

E 22| ^ES MR illAI°| A>7| flSf e2I ±»M OlgShOI NiFeM ^E§2| ^DIUS S 

fflBff JIE7I 5 UIEI25Q. ^XHS Ahg=! W^l XI ^ SUF iXf^ Ta (3nm), Ni82Fe18 (4nm), Cu 
(2.7nm), Co90Fe1_0 (2nm), Ni82Fel8 (Inm), X>S| H§# (30nm), S! Ta (3ra)S B #s ii^lll °t 

Ponw^n^^^i?!^--- 1^, 1 ^ ' x 1 35IS »E|EiaD. X[l[ H§SS NI46Mn54 £| 
lr20Mn80°| i»X|«D. i^XKHlAi 2|2|-£| NiMngS 1.5nm2J 71X10). ^3|2J IrMngg 

i'5nm|l ai^JJIlM ^D. 1951=! ^01 SSS *0fl, IHgfIS °|2J B^OII 2!g5hES CoCrPtEl Mo 
51^ 3^01 S5IEI3Q. ^=0IUS ^¥ 2S0I El 2112 NiFeg ^E=0I **2EI2ia. 

oia« me£ #smia theioii e 4oii uEiyi um mo\ y\m/ me *jehs seiei^ 

22-14 



g JH ^ cH ^ 1 999-0062685 



m= 1.5 *£i ?ia moi^ah 0.2 «°j 1.0 «ei e= gam 9 0 . 2 i ^ stasis 

£f-, «E 2Aia gfit 250-cOilAI £S aH±M 33. S gOj| oj$ H £mg HH^M 7WI 




Of 



sjck aeraw aqg a±Ai?i& Dubois 153 kVcisab. i&ana-te)! "tsS 

Q. S/N b|fe 26dBSD. OflEIsS 10"" OlSI-SiD. O^g SSE =^E|X| owq wewaeh m*i 
01 SOiaQ. (HI El MS 2500 AI2" go* 500 Oef 80'c2^ oi* : H&lq 3§ Ifflg §8 
SJSR;,. , 80 * c2 J SE8HMA1 2 x 107 A/cm' 2| 2g oj^g ^ £5 * 1E Q|AEg-= j.-n innn 

S 25J £E*j MR *«AI0ilA12j 70-71 X|*f S2I- iXhM AHJB NiFe2| SMN Sf5QILI-2l Sh*l ™ 

|(2Jn™) Co90FelO|(2™) Ni82Fel85(i™), H3S(3Dn.) , » tA<jK £1 SOlfcSii »Q 
i^XhSJQ. i^jXMHiAl, 2|- PtNnAS 1 -5nm°| ^ = H1 ?KQ, 2}- FeNn&s 1 5nm°l eT^Ii ^ 

p. iie»sroi sss *. cocrptsf mo tm \Ekd\ W\ s$ojj aslTki ^SoTS 

a. m\ ass ^-oi us *gEin. 4^1 ^es§ NiFes isia "° ~ 

01 SIIEfe, E 4011 EAIH UF2h IfOI gEHJIGi *|E|g 5£g P-^ sfl^S *IEIE1°*Q HI Ql Fi- 

fe 1.5*21 7iej ^. 1.0 1 <=™7s 0.21 7™l a* ~ 

2pc| igaiAI^M g& 5§0il 2JSB d^s SS'^M ^feQ. 01 skk KM H§¥°J A S i§ 
2h Hg=2| Ahsl- g»«f(0| £0| hh&HHI SiOiOt: *hM ^^SWI 5KH V«S/d »S*l 

Til SSWfe 3i 2|Mt»a. 01 M ^fuPI W« M£ H«fa W «^ M« 

5000e WIM/J 20px:S ^ IAI2H f Si; WSI- g^EISQ. ?}» a»i!OI CQ-ag, 01 Affh BSEji TJ^"* 

a\L r • 

J B S=2 |i * De asaaa. 01 aiss ossi ^ifmm ^^q. ibah 

&£g goife o>a aoife leskFciaa. sq.(ina ch eih)! i ts^ck s/nhi! 

oiafis 2soQAizr §^ 80-cs. 5oooe°j shg ai^ * asfaol °Aiaa&r 8ox°l zmikimm 

-el Lr . 
I^AIOll B7] 

Ni82Fe18#(4rm), Cu 





5000e ACTCHIAj 200-ce IA|^ gon BflEISQ. Tja- ^dOlljsa 7oi AhSF SxTEI^IiJk^ 

m^m &£g goife oi-3 aoife ibskfcisid. xh^» Mima a dhjI i s«| 

OilEimS S0OAJ3- 80'CsL, 5000e2| Shg A|§ $ gt&OI °X|£iaQr 80'C°1 iS SESfiAl 
2x 107A/cm2J ss g Eg ^ 3 ^ a£ A |ejs 1000A|^DW°J 73^ S^Sfg A)*^ ej»7|. ^7)1 

[^AIOII B8] 

f i^^T^"" *M Af§jB NiFe2| §m 4'E#2F »5DIU2| *h9| 3 

f % ?=s Pn^S 31 ^' ^ s A»S ^1 ^i."- S3f Ta#(3nm), Ni82Fe S 

S(2.7nra), Ca90Fe10»(2rn), NI82Fe18#(1ra), Xfff H§s(30nm), S T®(a»)2S OITOT! I 2ib 
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2JQ. 

2g.«2Lf Jl* OS 101 g&S aSEISD. 01 AltJS Qg2| gffifii- ilii ?m3tO. MiS 
m^m MOIS BIB 10|^ iWkFCISlQ. g^(E|3 CH Da)? 1.73bVSIP-. S/NU|^ 

27.2dBSQ. OflEiaS 10" OlSKa. tOIZirr SM*E|jq 3«tQ. H»a|ffl- BHJOI SOISC*. ^71 
OlElfiS 250OAI2.e g°H 5000e°| 53 A|«J * 95F30I SHEISia. BO'cSJ 2ESKHIA1 

2xJ07A/cm 2) 1'Ef 2= 2E Alt!£ 1000AIZUJhX|2| Tel*, 1 " gtl-g-g flSJasj SJJU 

[£IA|0| 891 

E 22) ^E^ MR 3 AIM Al S| »?| s2h AfgsH NiFe°l 5f?| ^'E#2h SWDIU2I SW a 

at/ay i a 01 ioi* jym-. ia"A«f mawus® 0 *® 

27.ldBaO. 01IE1#= 10" OlofSCh. icOI^S SS£|jq 32tQ. HFEPIfc!- IMS 01 gCHSQ. 
[MAI 01 BIO] 

22Q. 

w^m S2S MOI^ OY3. aOI£ l5BkFCI2Q. Jig Bq(H|3 CH D3H)S l.71mVSQ. S/Nb|§ 
26.8dB2ta. OilEIMS 10"' Oisraa. kO|*^ 5«|£|X| S2iQ. ID«Q| SOiSQ. 

[4' AIM Bit] 

^i 9 iJ E ° MR 4IAJMAISI A>7| HlF iAH AlSil NiFe2] »W ^E#2h 8W0IU2I «h9| a 
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0|21g 1x 1 Am a?is S£et|X|±E xlEIBOU 2|5H «3SQ. JMF Ui§? lr20Mn80 5! 
Tb30Fe30Co402| i^Xf2Q, i^ArCHI A1 , 2f IrMnsS 1.5m°| ^ =JJ)H 32, 2| TbFeCot^ | ,5nml| 

zf hh @ sf-°ioi ssa w. coCrPtai- Mo 5f?i 2=01 £7\ imm^\ e^oii asms 

oi «f =. s ■ ,«w jlaib \m aoi #eraia stag bsj ass aaaaa. aioia 

^ 1.5 ?ia ^ m. 0.2 ?iei a, 1.0 msi e= §q, 3 0.21 n °j e= as 4 



l\ ^M5r± W [ °^ F(01 ^ 24O)0f £S«h7l skh ±s ^SSA| SStfh 

711 31S 2|fl«iO. 01 a 41 £ 7|s $e ill ^ 

5000e aKTOAJ 200'cS lAIZf W» BflaSD. a*flOi Ojag, 01 H*a = * 

V9.2. »S £*|£ £»OI 712| 21711 «Q. CHf°J JilJRS 2.5k0e£ $883 

JH£§ 71 H g|0| gshg 3SEI3Q. 01 AIH£ QB2| gfatj- llff ^ 

EL^S B0|£ OhH U0|^ l56kFCiaQ. XHfe" g^(H|3 CH E|3)£ 1.62mVSQ. S/Nb|^ 
26.5dBSQ. (Hieie= 10" s OIS^D. i0|2£ 5Hy£IXI SStO. Hr^tT El*! 01 20tSQ. 
1 3 AIM 12] 

^-^U^S-S 1 ^ A -IWIA1°| API At* 1 - £21- AUSH NiFe£j 8WD|U2| a 

ft |>=r *IE£ 0^3 El a Cr. ^ffllS A>§a API S2I ±K= TasOra), Ni82Fe18#(4m) S 
g(2.7nij) Co90Fel0s 2nn), NI82Fe18#(i™), A>£r U3§(30nro), Tag(3nm)2£ 01^01751 SJQ. 
^iJ?. 1 " 3715 ^SaiXI^M * Big 01 2m SEIsd. xkfllglk NI46Mn54 5 Tb28Co72°l 
i^WSQ. £3jA>0j|A|, ^ NiMn#S 1.5na2J ° l i=JJllt i^H, 2J- TbCogS i.5nm°J °{- a-J= 
P-. uBSS^OI ^, CoCrPtfil- Mo 3^0| I||@S|-3t-2J E^CHI 2JS§I-E s sj=EICH °" 

Q. Sl§ B^DIUS fe^l ^E#S NiFeS SsilD. 

oi 5he^, e 4oi EAia um ^oi pernio aeim e^' 7m/n«i ^iiem xieiasta. aoia 

O r— 1 1J PrtPMa iljt|h=-I 1 — ~] I ^ nil -5-11 rui /=□ l-J I- I -II ran — I tii i u r— i r-i — . . , — - .. . — . ' ~ _ . ^ _^ — . '. 



'"„>- ' ' ' 1 — ^ c=z i '^ii i_ «— i . "-"i ^ — i — iuf/| -j- un > An c5 "1— s^iir y ^ 01 -pi o r •= 

5000e WVMM 200'cS IAI2J- S2f a«EiaD. W» ^<301l OHiS 01 S» BflSli 
-AA. I_r . 

5« w| ^i- D ^ a oi a as asastD. 01 ai«s chgsi ^s*i- i^mm ^sta. xh^s 
fi^s Bfss moi^ oha aoi^ isTkrciaa. ma g^din ch nja)s i.w«vsiq. s/hhiS 

26.9dBga. 01IE1MS jo" 6 olSfSQ. i0|2^ S^StQ. dfg,^^ a^OI ^CHSQ. 

Oiiam^ 2500AIZH g& 80-cS, 5000e°| Alfi * 33301 SXIEI-Q 80^21 I»SE»|«A| 
2xJ07A/cm°J S= a5| ^ 2= SE Al^g 1000AI^DW|2J S» ff5^E^g 7H*^2) Sl»l 

□mol e ^swi casf ni^a Ah7i a^a saw ch«i gstr aoio. 




^T^nMu ^^^.^t^J 1 ^ 21 " 73 ° &a|«S sis s^i ^ so. I/O SIEIlOli^ 5 
^1.?°* S.f «« CHSsfe THAI DilEEIM i*^Ch. H&|, ^>.2J ^ 

7i pi u^a sxii 2^0 pi $iou 21 ^ mowm sis*^s^ mssf x^i p^a m\m o\m % 

^ ^ i?Ja. = ^ii %Pofr? W(envinmnant resistance)! ^ flOJB 7|S/XHA« ^ 
g g-§^ 3 Al-^ E= §4 SAiQflAI «l0iU?3 Sf^ S All AH SEHS ^AlEIOiE an n&o 
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(57) &^**f 

§^*M. W\ W(MR) sUh ±J\m SiCHAI, 

ttS 7*3 S (free magnetic layer); 

til XF£ ft (non-magnetic layer); 

US W3ft(f ixed magnetic layer); a 

£M US A^#2J n3Kmagnetl2atlon)S 28AI?|?| *{CH£ 2?H2j L[E XH££ :?SS 

^a|XKsuperlattlc8)S S U§#(magnet ization-f ixing layer) 

i m^s-z tt= t&i &m ^xk 

5. xfs wsa. uiaga, n§ ngt, a ^1 n§ ws#sj tjsh usai^pi ai- 

» 3S*2J ^| ?>S MR 22h aSSW AT?|-XI^(MR) aa- ±W H£ 

4^1 xng£ 4^1 xhsh a§§2i xhst- m?m si capita sse £a«t£« moi& ^wsi 

31 1325 5fe API Am Sll- £A> g-B. 

3?t(- 6. Sf|5*KHI £71 Xhs* HS*S 34 H^WaSS! 21 HS°3 sfe API s 

2* ±» H 5 



H=f& 7. XflSttOI SJOIA1, £71 *m HS#£ ffllBI 311 1925 Shzr API 

sal ±xi- as &g 

llf s 8 m^%l^ A i 13 SI ***** s * 1,13 * a * 3Bai ** ss 3 Sl5 

iJ^tf 9. ^'E§ (shield-type) API 7f)*J- saF-tfAKH SHMAi, 

£71 7IET £011 EHilSFS m¥ ^ES; 

£71 »W SOI §££! *F¥ 2S; 

aeShS API TatKMR) S2> 4AI-; 

£71 MR H2h iW2J 9^901 ejSShOI §£=! 4=3 -UWICHift; 

£71 dmiCH^S £0)1 S£=i 

£71 SOII 2i; 3 

£71 £¥ 2S £0)1 SSS £¥ iEli i*»*h£|. 

rts?t/.^af Sksm^s - ^ ^ ™* ***** 

3S mSHS §hS AM Altf 22^ (d!A1. 

I^JO-^^l^tHI »CHA|, S?l A>^ I2§#S S.^A^#2! I12S Sfe Ah7| 
ff'g? "lAd SiCHAi, 4^1 WSF 2§§h HEI A^#°! 21 g ^go 5 § ^ ^. E « W) ^ 

g^tf 13. API »V S:2^ £«A|0ll SIGHA1 , 

7\b am ng^s ^E#; 



22-18 



3711-3*44 1999-0062685 



4CT 4MI ««S a§; 

mmm act *i*kmr) ^ ±af; 

4CT MR ±11 ±Xm nmSFES ftj/dEi ^xi HHJIOliS; 

4CT 4=2! blK3l01^# £0| 9fcl 

4CT ^oii ass 4^ a§; sr 

4CT 4^ 3* 4HHI ^4!5! £ = St HTOEI. 
=11 ^3££ Sf= £E« ACT jqtf ElF *SA1. 

fj^'siy. 4CT 2g§H =^ HI El §9£S sfe » 

15. *ll13iMI SJOU1, 4CT A>Sh a§§2 1E| A>S#°! 31 H9<>S Shfe ACT SI 

§ =nt 16. niasHHi sioiai. 4ct xm i3g§s =^ et?w4!#ai- hiei ag*°i 5^21 3 33 

1 H9££ 5^ 734*- t!A). 

3^** 17. ACT K*! 3g A|^gJ(HI SiCHAI, 
ACT A)tJ-(MR) Sll- MAI; 

4CT ACT s2h *JA1S !5E| flftjftpi ^gj; g; 

fJi^.^ESf *haj2| act sitj- &mm ats awsu i^hai smsct m\ act ah^ bssi- 
woioiia 4^1 «gg sm* s#; a: 4^ u^mm 

3S li£g s ^ ^ ga ^^g. 

18. ACT Alt!" 2§ AliSOil SiCIAt, 
ACT A)iJ-(MR) £Sh *J!A|; 

4CT ACT am- S/dS *ss a = M 9lt!" SS; 3 

S?' ^SM, 531 ' fiiAiSJ ACT mm 2HS TChTIISJ *^SA) 3SSCT *IzJ- ACT Ai^ B» 
f J^.^^F 11 6 ^ ^-s: «W 2§; AF° AFS#. dl»3#, US ftSs, 3 

ail isi ssi*sOT«a¥ja^3Ms™rswii , ^s m n 

^9^^ X\V g§ Al^gj. 

19. A r 7| Al^g (magnetic storage system)!}]! SiOiAi, 

aoiEhB-?i«pi ^^^1 ^mm ^ am 7n wn; 

71^ QHx-il ^Qii LilOIEI-s H8*K7| fltf AM 71^ Al^^j; 

m[ ^- 2§ - a,o,s - ?H2) ase * 

^fe Ar^l 71^ M^. 
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